Notch1 Signaling Pathway Promotes Proliferation and Mediates Differentiation Direction in Hippocampus of Streptococcus pneumonia Meningitis Rats.
Streptococcus pneumonia meningitis (PM) is a major cause of childhood neurological deficits. Although the Notch1 signaling pathway regulates neurogenesis and neuroinflammation, we know little about its expression or influence on hippocampal neurogenesis and gliogenesis during PM. We used immunofluorescence and Western blots to detect Notch1 signaling expression during experimental PM. Through double-labeling immunofluorescence, we investigated proliferation and differentiation in the dentate gyrus (DG) in PM before and after treatment with exogenous Notch1 activator (Jagged1) and inhibitor (IMR-1). Our results showed that Notch1 was activated after 24 hours in PM. Compared with the phosphate-buffered saline (PBS) control, Jagged1 increased the proliferation of neural stem cells and progenitor cells (NS/PCs) in DG. After 14 and 28 days of meningitis, astrocyte differentiation increased compared with control. Astrocyte differentiation was higher in the Jagged1 versus the PBS group. In contrast, IMR-1 increased neuronal differentiation but decreased astrocyte differentiation compared with dimethyl sulfoxide treatment. Under PM, Notch1 signaling promotes NS/PC proliferation and astrocyte differentiation in DG, while decreasing neuronal differentiation. Transient activation of the Notch1 signaling pathway explains the reactive gliogenesis and limited neuronal differentiation observed in PM.